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intriguing post-translational
modifications of tubulin, this is the
first paper that has convincingly
delineated the contribution of one
modification — acetylation of
a-tubulin — to the spatial
selectivity in the transport of
a particular signaling molecule in
an asymmetric cell.
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Face-Encoding Mechanisms
Revealed by Adaptation
Faces convey a great variety of information, for example about the
species, gender, age, identity and even mood or intentions. A recent
study sheds light on the neural mechanisms for encoding a face’s gaze
direction.Rodrigo Sigala and Gregor Rainer
How does the brain deal with all the
complex signals that pour in from
the body’s sense organs quickly
and accurately? How do we
manage to extract the relevant
information present in every face?
The answers to these and other
questions seem to be part of an old
and more general question: does
the brain solve complex tasks like
face recognition through a variety
of specialized ‘modules’, or
through ‘distributed’ processing of
information? The first hypothesis
assumes that face processing iscarried out by neurons with similar
characteristics located in well-
defined, small areas of the brain.
The second hypothesis suggests
that faces are encoded by large
populations of neurons distributed
across wide cortical regions.
Experiments comparing the
recognition of faces to that of other
objects in brain-damaged or
healthy subjects have identified
some characteristics that are
special to the processing of face
stimuli [1]. At the same time,
neuroimaging studies identified
three basic areas that respond
more strongly to face images thanto other objects tested: the
fusiform gyrus, the inferior occipital
gyrus and the superior temporal
sulcus [2]. Together with this
evidence, electrophysiological
recordings in the inferior temporal
monkey cortex showed that face
stimuli elicited in some neurons,
dubbed ‘face-cells’, significantly
higher responses compared to any
other visual stimuli tested (see [3]
for a review). A recent study [4] that
combined functional magnetic
resonance imaging (fMRI) and
electrophysiological recordings on
the monkey brain described
patches of cortex containing 97%
of cells with a clearly selective
response to faces.
If specialized brain areas
underlie the representation of
behavioral important tasks, like
face recognition, the next question
to be posed is whether cognitive
functions are represented again by
specialized submodules, such as
ones coding for different aspects of
face information. Experiments in
humans and monkeys have already
Dispatch
R21provided evidence of such
a hierarchical organization. A
recent experimental design, known
as fMRI adaptation [5,6], has
shown in humans that different
neural representations are used to
encode face features such as
identity and expression [7]. Using
a similar adaptation paradigm, and
even going further at the level of
brain specialization, Calder et al. [8]
report in this issue of Current
Biology that even gaze direction is
also coded separately at the level
of the right anterior superior
temporal sulcus and the inferior
parietal lobule.
The fMRI adaptation technique
takes advantage of the well-known
adaptation effect seen in
psychophysical and
electrophysiological experiments
[5,6]. The idea is that prolonged
exposure to a given stimulus
affects the perception of
subsequent stimuli; for example,
fixating for some seconds to
a moving pattern will induce the
perception of movement in static
objects after the adapting stimulus
is gone. At the cellular level,
repetition of a stimulus causes
a reduction of the neural activity,
this effect being visible at different
scales, from individual neurons to
hemodynamic changes using
functional magnetic resonance.
The fMRI adaptation approach has
become very popular because it is
able to dissociate between two
different coding mechanisms: as
repetition produces a decrease of
the fMRI signal, if the subsequent
stimulus and the adapting stimulus
have a neural representation in
common, we should observe
a similar reduction of the fMRI
signal for the adapting stimulus
(Figure 1).
In an experiment based on an
adaptation paradigm, Calder et al.
[8] first showed their participants
faces gazing to the left or to the
right. During the test phase, faces
were presented gazing either to the
same or to the opposite side. Test
faces gazing in the same direction
as at the adaptation stage showed
a reduction in the fMRI signal in
contrast to faces gazing in the
opposite direction. Consistent with
the physiological data, subjects
showed a reduction in their ability
to report the direction of the gaze of0.0
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Figure 1. Schematic expla-
nation of the principle
underlying functional mag-
netic resonance adaptation
(fMRIa).
(A) In the adaptation stage,
visual stimulation causes
the activation of a popula-
tion of neurons (red circles).
In this example, based on
the experiment of Calder
et al. [8], the adapting stim-
ulation consists of faces
gazing in the same direc-
tion. During the test stage
(B), if the test stimulus is
represented by the same
population of neurons that
represent the stimulus dur-
ing the adaptation stage,
then one should observe
a decrease of the BOLD
signal. On the other hand
(C), if the test stimulus is
represented by a different
population of neurons com-
pared to the representation
of the stimulus used in the
adaptation stage, the re-
sponse of these neurons will compensate the decrease of the BOLD signal caused
by the adapted response of the neurons representing the stimulus of the adaptation
stage. In the experiment by Calder et al. [8], the test stimuli consisted of faces gazing
in the same (B) or different (C) direction compared to the stimuli of the adaptation
stage.the test faces only when the gaze of
the adapting faces was congruent.
Calder et al. [8] have thus provided
the first evidence for a distinct
coding mechanism for gaze
direction in humans, which seems
to be represented, at least in the
superior temporal sulcus and the
inferior parietal lobule.
The superior temporal sulcus
has traditionally been identified
in imaging studies as
a face-responsive region [2,9],
which is also associated with
the perception of biological
movements [10] and sensitive to
the implicit ‘intentionality’ of gaze
[11]. By showing a preferential
activation given a particular gaze
direction, Calder et al. [8] extend
previous brain imaging studies on
humans which showed that the
posterior superior temporal sulcus
contributes to the encoding of gaze
direction. In the monkey, neurons
in the superior temporal sulcus
have been found to respond
selectively to different gaze angles
and angles of profile [12,13]. Other
studies in monkeys have also
stressed the contribution of the
anterior superior temporal sulcus
for gaze perception [14].Taking together the results of
these and other human and
monkey studies, Haxby et al. [15]
proposed a hierarchical model for
face-recognition that relies on two
subsystems: a ‘core’ system which
encodes the invariant aspects of
a face and that mainly works for the
recognition of individuals, and an
‘extended’ system which
represents changeable aspects of
faces like eye gaze and
expressions. In this model, the
fusiform face area is part of the
‘core’ system, while the superior
temporal sulcus is part of the
‘extended’ system. The results of
Calder et al. [8] constitute strong
evidence for such a hierarchical
organization of specialized
functions for face perception.
Nevertheless, one has to be
careful interpreting these and other
results obtained through fMRI
adaptation. Although adaptation
brings new possibilities for
understanding the relation
between fMRI signals and the
neural processes in the brain, the
scope of this method can be easily
overestimated. One should not
forget the limits of the fMRI
technique which is usually related
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resolution [6].
The work of Calder et al. [8] forms
part of an increasing set of
evidence which suggests that
cortical circuits involved in the
encoding of faces are arranged as
hierarchical specialized modules.
Nevertheless, assuming that the
‘modular problem’ of face
recognition is close to being
solved, this can be definitely
considered an error. To fully
understand this hierarchical
organization we need to gain
a better understanding about the
neural encoding mechanisms. As
has been shown by the analysis of
populations of neurons recorded in
the inferior temporal cortex of
monkeys, neurons could show
similar tuning properties in
multidimensional spaces that do
not necessarily reflect the physical
properties of the face features but
rather other types of information,
such as diagnostic information [16]
and the familiarity [17] or relevance
[18] of the facial features. Work
combining different methods and
focusing on the neural population
and the interactions between
different regions will definitely
be crucial to understand the level
of specificity of the elements
involved in the face-recognition
machinery.Drosophila Immun
Processing the Fi
A new genetic study has shown that
blood cells, the hemocytes, may be i
an antibacterial response in other tis
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Though small in size, the fruit fly
is no longer considered a flyweight
in immunity and it has recently
become a pet model for the innate
immune response. As with many
other insects, infection of flies with
bacteria or fungi results in the
production of a battery of
antimicrobial peptides [1], and
these are secreted into the blood
from an organ called the fat body.References
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